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This invention 'relates -to .cereal :food products 
and their .manufacture, and :more.particularly 
improved :mehods o"f making :biscuit-type cereal 
food products.composed of.shredded cereal'grain. 
Tlae .invention generally is concerned v¢ith the 
provision ,of a biscuit-type cereal food product 
composed of cooked, puffedand:toasted shredded 
cereal grain-wherein the shreds of grain are uni- 
formty,and completely puffed, rather than being 
baked:hard in somepartsand incompletely puffed 
in others. In general, this is accomplished by 
making the product in the form of a hollow bis- 
cuit consisting .of a :h0ilow .empty shell which is 
composed Of a.netwotk ot shreddedcereal grain, 
thereby having a muMpliCityof openings therein. 
-By using such a network, if is possible not only to 
dry .the shreds uniformly but also fo bave hot 
puffmg air in a puMng oven-completely surround 
all the shreds,thereby'toinsure uniform, instan- 
taneousandcomplete pufling. In manufacturing 
the biscuits according to the invention, cooked 
shredded cereal grain is fo»medinto a plane net- 
work of shreds whidh bave a vermicular ïorm in 
a certain ,direction, being substantially spaced 
from-one-another in that direction. Thon the 
network is formed into individual hollow .bodies 
Corresponding in size fo the size of the biscuits 
to 'be :made, :and these hollow bodies are puffed. 
 Other ,features willbe in part apparent and in 
part pointed out 'herëinafter. 
 " The invention .accordingly comprises the oie- 
meursand combinations .of elements, steps .and 
sequence 'of ..steps, 'features of construction and 
-manipulation, and :arrangements of parts which 
Will be exemllified in the structures, and methods 
hereinafterdescribed,and the scope of the appli- 
ation0f ,which-will:be indicated in the following 
Claires. 
]oEn:the :accompanying drawings, in which sev- 
eral,bfaTious pessible.embodiments of the in- 
ventî0n :afW:illustrate d, 
:Fig. :,1 ils  ow :sheet, diagrammatically illus- 
,tratingan,apparatus and ,process of .this inven- 
tion; 
,t. 2:is ::a plan view, with parts broken away 
mt:Sh0wn:insection, :of :a set of :shredding and 
networ-oEormingxolIs Of:he apparatus; 
-»Fig. '3 :ts :a wer, tical  section  taken ' on, line 
of ,,g, 2; 
..,ig.«4 il a',greatly enlarged fragmentary plan 
vlew.:of ::a etwor, k .ïormed,by :the rolls of Figs. 2 
nd ,2; 
Fig. 5 is a vertical section taken .on line 
f ::lig. (; 
;Fig..6 is an ëlevaïon :of aslitter0f'.the appa- 
ràtùs»bélng»a sétiun àkençon:line --$ ofFig.:1; 
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Fig. 7 :.is a perspectiv ,view :of a -cross,cut 0is- 
.cuitforming r011 Of he apparutns, -with .çpar.ts 
broken .away and .shown ..in section; 
Fig. 8 :ii a vertical section taken substntiatly 
5 on line 8--8 of Fig..7; 
Fig..9 is a much enlrgel :perspective view .,of 
an individualbiscuit as 'formed'by theroll.of :Fig. 
7, and prior to puffing; 
.tig. I0!is a =lerspecti,v.eviewobthe:Fig.9:biscuit 
10 after puMng; 
.Fig. 11 ïs a view like .Fig..P, (except ,that iris 
turned on thepagè) 1llustrating-a modïfiedform 
of the shredding and network-forming .rolls; 
Fig. 12 is 'a section :taken_on ,line -- ,of 
15 Fig. 11; 
Fig. 13is.aview like Fig.'/illustrating«,m0di- 
fied form of crosscut 'biscuit-forming roll, :with 
parts broken aws;y and hown 'in section; 
Fig. 14 is a persPecti-ve view .of the :biscuit 
2O .formed by-the :Fig. 13roll,:prior fo puffing; 
Fig. 15 is a perspective view of :the Fig. 14 
biscuit after :puffmg; 
Fig. 16 is:an enlarged crosssection of,.the-Fig. 
10 form of :finished -biscuit, :being tken ,on :.line 
25 6 of Fig. 10; and, 
Fig. 17 is anenlarged cross:seCtion of the,Fig. 
15 form of finished biscuit,.:being :tïken :on i:line 
J--|] of Fig. 15. 
Corresponding zeference chCactezs :dicate 
3o corresponding parts throughout4he several,views 
of the, druwings. 
The invention is herein:described 4n:reference 
fo the production ofa r ice food product, problems 
in regard to which itbest:sotves. ;If willbe-.un- 
35 derstood thatthe basicprinciplesof theirvention 
.are applicable to cereal-grains .other-rhin rice., 
for example, wheat and corn«an'd:oats. 
First referring fo-Fig. 1, in pepar'mg a rlce 
product of this invention,'dehulledand.degermi- 
40 nized whole,rain rice is-CÓoked .with :suitab!e 
fiavoring ingredients in :a :pressure CÓoker :|. 
Flavoring ingredients may be varied .-depending 
upon the fiavor desired-in the finished ,product. 
Sali and sugar may be suMcient ,for he purpose. 
It may be desirable to usesome malted barley ex- 
45 tract fo help give a light:golden color and,to .briag 
out the ,delicate rice .flavor. The ..sali content 
should.be .about 2% of .the rice .used. The..sugr 
content ,should be ,from about 3%-to 4%, If 
50 maltedbarley is used, 2t should ho.about,2% to 
3%. This rice is cooked at about 16.-20 p. s. i. 
steam pressure for about-70120-minutes. The 
moisture content «of the-.cooked ,rice runs from 
 bout ,32% :to 36%. 
55 Cooked :rice discharged from the pressure 
cooker ':|: is :carried :by,:a =convFor e. :toa;Mresher 



§ for separating the individual grains. The 
grains drop into a drying reel 7 sloping down- 
ward fo a lump breaker 9 which breaks up any 
lumps that may form. The grains drop out of 
the reel and fall by gravity through a drier 
An upward fiow of air is maintained in the drier. 
Rice from the drier is delivered to and heated 
in a steamer 13 and then allowed to remiser in 
a tempering bin 5. The .tempering equalizes 
the moisture distribution throughout the rice and 
toughens the individual grains belote shredding. 
The tempering may hot be necessary if after dry- 
ing its moisture distribution is correct. The rice 
is preferably dried down to from about 22%. to 
27% moisture and brought in the steamer to a 
temperature adapted for best results in shred- 
ding, the latter preferably being carried out at 
from about 130 ° F. fo 150 ° 
The cooked and tempered rice grains, having 
a moisture content from about 22% to 27%, and 
ai a temperatm-e from about 130 ° F. to 150 ° F., 
are shredded in two sers 7 and 9 of shredding 
ahd network-forming rolls to foln two lattice- 
like sheet networks 2| and 23 of cooked rice 
shreds. The networks formed by the rolls are 
supported and moved forward on an endless col- 
lector belt conveyor 25. The set of rolls 9 is 
located rearward of the set of rolls 17 in rela- 
tion fo the direction of travel of the belt con- 
veyor 25 so that the sheèt 2! îormedby.the set 
of rolls 7 is deposited flatwise upon the sheet 
23 formed by the set of rolls 9, thus bringing 
the sheets into laminated relationship. 
As shown in Figs. 2 and 3, the set of rolls 
comprises a combination corrugated and cross- 
cut water-cooled roll 
smooth water-cooled roll 28 and cooperating with 
the latter to shred the rice and form the net- 
work 2 of shreds. The roi1 27 is formed with 
closely spaced annular grooves 3 defining its 
corrugations and with closely spaced generally 
transverse cross-cut grooves 33 which are prefer- 
ably though hot necessarfly cut on the bias. Rice 
fed between the rolls 27 and 29 is shredded and 
formed into a lattice-like network consisting of 
continuous longitudinal vermicular major shreds 
35 and small transverse filament minor shreds 
37 (Figs. 4 and 5). The annular grooves 3! are 
considerably deeper and wider than the cross- 
cut grooves 33, consequently the longitudinal 
vermicular major shreds 35 are of considerably 
greater cross-sectional area than the trans- 
verse filament minor sl'eds 37. 
 The set of rolls 17 is arranged with the cor- 
rugated and cross-cut roll 27 in front and the 
smooth roll 29 in back in respect to the direc- 
tion of travel oî the networks. The set of rolls 
9 is similar to the set of rolls 7 in comprising 
n identical corrugated and cross-cut roll 27 and 
an identical smooth roll 28, but in the set of rolls 
9 the corrugated and cross-cut roll 27 is in bact 
and the smooth roll 28 in front. The bias of 
the cross-cut grooves 33 is of value in prevent- 
ing the rolls from clogging, particularly when 
the rolls 27 and 29, which are of the sanïe di- 
ameter, are driven at somewhat different speeds. 
The two lattice-like networks 2! and 23 of 
cooked shredded rice are carried forward by the 
belt conveyor 25 through a rotary longitudinal 
slitter 39 (Figs. 1 and 6) which slits them into 
ribbons of relatively narrow width (of the order 
of  of an inch, for example). Thus, there is- 
sues from the s]itter ribbons ! of the network 
material 2 superimposed on ribbons 3 of the 
network material 23. The large vermicular shreds 

are longitudinal and the fine filaments are lat- 
eral with respect to the ribbon lengths. The 
average diameters of the vermicular shreds are 
several rimes those of the filaments. The slitter 
5 39 consists of an upper knife roll 5 having a 
series of circular cutting blades 46 spaced at 
axial intervals corresponding fo the width of the 
ribbons to be cut and a lower mating roll 47 hav- 
ing a series of grooves 9 receiving the blades. 
10The conveyor 25 is guided under the lower roll 
7 as indicated at 9 in Fig. 1. 
The conveyor 25 then carries the ribbons from 
the slitter into the nip of a set of forming rolts 
5! (Figs. 1, 7 and 8) which are adapted to con- 
15 vert the ribbons into tube-like bodies or shells 
53 such as fllustrated in Fig. 9. The set of form- 
ing rolls consists of a cross-cut roll 55 and a 
smooth anvil roll 57. The cross-cut roll is 
formed on its periphery with axially extending 
20 ridges 59. These are spaced around the periph- 
ery of the roll at equal intervals corresponding 
to the width of the biscuits to be formed, and 
define axial grooves  in the periphery of the 
roll. The cross-cut roll is also formed with pe- 
25 ripheral ridges 3 located in radial planes which 
are axially spaced at intervals corresponding fo 
the width of the ribbons ! and 43 and con- 
sequently corresponding to the length of the bis- 
cuits fo be formed. These ridges 3 are spaced 
30 radially inward of the axial ridges 59 as indi- 
cated at 5. The ridges 59 in conjunction with 
the ridges 63 define shallow pockets 
extend through the shell of the cross-cut roll 
from the bottom of each pocket to the interior 
35 of the roi1. Air under pressure is introduced 
into the interior of the roll through a hollow 
trunnion 7 for the roll and is directed by a 
fixed nozzle 72 to blow out through a row of 
ports 69 located forward of the nip of the rolls 
40 in the direction of their travel to eject formed 
biscuits from the pockets. 
The superimposed ribbons ! and 43 are fed 
forward into the nip of the rolls 55 and 57. The 
axial ridges 9 of the roll 55 press the ribbons to- 
45 gether along lines which cxtend transversely 
across the ribbons af longitudinally spaced inter- 
vals fo form the individual hollow, pillow-shaped, 
open-ended tubular bodies 53 illustrated in Fig. 9, 
cutting off such bodies at the foremost end of 
50 each pair of ribbons 4 and 3. Each of the 
bodies or she!1s 53 consists of two rectangular 
iayers 75 and ]7 of the network of the cooked 
shredded rice sealed together along their two 
lengthwise opposite, edges by the action of the 
55 axial cross-cut ridges 59 against the anvil roll 
as indicated at 79. The sealing is between the 
ends of the vermiculate shreds. The tubular 
bodies are open at their ends, as indicated at 
due to the ridges 63 being spaced radially 
60 ward from the ridges 9. The diameter of the 
cross-cut roll 55 is greater than that of the 
vil roll 57 and, as it forms the bodies, it bulges 
out the network material of the upper ribbons 
into the pockets 6. As the bodies emerge from 
65 between the rolls, air from within.the-cross-cut 
roll 55 ejects the bodies from the pockets. 
The bodies 53 formed by the rolls 55 and 57 are 
carried through a drying oven 83 (Fig. 1) where- 
in they are dried to about 8 % to 15 % moisture 
70 content. This takes from about twenty to thirty 
minutes with a drying temperature from about 
180 ° . to 250 ° F. 
Then, the dried (8% to 15% moisture).bodies 
3 are puffed in a puffing oven 95 (Fig. 1) 
wherein they are subjected to hot air at a tem- 
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perature from about 450 ° F. fo 550 ° F. for from 
one fo tvo minutes, or until the shreds puff, but 
not until they start fo burn or improperly dis- 
co!or. The pufiïng operation lowers the moisture 
content of the bodies fo approximately 3% or 5 
4%. Being in the nature of a hot flash, it aiso 
causes the shreds to expand or puff and form 
the bisc ,uits of the hollow, generaHy open-ended 
piHow-shape illustrated in Fig. 10. 
Final!y, the puffed biscuits 73 are toasted in a 10 
toasting oven 87 (Fig. 1) af a temperature from 
about 250 ° F. to 275 ° F. to provide a delicate 
golden brown toasted coloï, and, after toasting, 
are quickly cooled with air af room temperature 
in a cooler 89 (Fig. i) so that they may be qckly 16 
packed. 
is. 11 and 1. i!lustrate a modifled form of the 
shredding and network-forming rolls  and 9, 
wherein each of sers  7 and ! 9 comprises a corru- 
gated water-cooled roll 9 cooperating with a 0 
cross-cut water-cooled roll 93 to shred the rice 
and orm the network of shreds. As shown, the 
roll 9 is formed with closely spaced annular 
grooves  and the roll $ is formed with shal- 
lower closely spaced generally transverse cross- 26 
cut grooves 97 which are preferably though not 
necessarily cut on the bias. These rolls function 
to form a network substantially like that ormed 
by the rolls 7 and 9. When they are used, the 
roll 9  is he back roll in the set  @ and the ront so 
ro!l in the set 7. 
Fig. 13 illustrates a cross-cut biscuit-forïning 
roll | similar to the roll  but modifled to 
forïn closed-end instead of open-end biscuits. 
The roll 9 is identical with the roll  except I 
that the peripheral ridges   of the roll  ! ex- 
tend to the saine outer diameter as the axial 
ridges 9, instead of being spaced radially inward 
from the axial ridges as in the roll . The roll 
 forms the hollow, pillow-shaped, closed-end 0 
tubular bodies  illustrated in Fig. la_. These 
are sealed along their two lenthwise opposite 
edges as indicated af 79, in the saine manner as 
the bodies 3 of Fig. 9, but, in addition, are sealed 
af their two ends, as indicated af 7, by the 
action of the ridges . The bodies  are 45 
dried, puffed, toasted, and cooled, as in the case 
of the bodies 73, fo form the biscuits of the hol- 
low, closed-end generally pillow-shape illustrated 
in Fig. 15. 
The formation of the biscuit from the lattice- 60 
like networks of vermicular shreds joined by fila- 
ments is most advantageous in that with this for- 
mation the superflcial surface area of shreds con- 
tacted by hot air in the pufling oven is very large 
in proportion fo the volume of the shreds. Thus, 66 
all of the shreds are substantially uniformly flash 
puffed, with a sort of explosive or popping action, 
which would not occur otherwise. With the net- 
work formation, and particularly the formation 
with the transverse filament shreds S7 consider- 60 
ably smaller than the longitudinal vermicular 
shreds S, wherein there is such a high ratio of 
surface area fo volume of the shreds, and with 
the hollow empty shell formation, the hot pufling 
air can surround the individual shreds of the 
network inside and outside and puff them uni- 
formly with substantially no incomplete]y puffed 
or merely hard-baked .shreds. This is particu- 
larly true of the vermiculate shreds, 
As shown in cross-section Figs. 16 and 17, 
each biscuit consists of a ho]low empty shell with 
the puffed vermiculate major shreds S5 forming 
a cage the shreds of which are joined ]atera]ly 
on]y by the smaH puffed filaments or minor shreds 
. The result is a desirab]e, de]icate hollow prod- 

uct which is sufltciently strong fo withstand abra- 
sion without crumbling when packaged, but hav- 
ing a frangibility (due fo ifs hollow form and the 
delicate filaments) that when chewed it crunches 
with slight effort. 
Cross reference under lule 78 is made to out 
divisional application on the apparatus herein 
disclosed entitled Apparatus for Manufacturing 
a Cereal Food Product, Serial 1o. 181,804, flled 
August 28, 1950. 
In view of the above, it will be een hat the 
several objects of the invention are achieved and 
other advantageous results attained. 
As various changes could be ruade in the above 
methods and resultinz products without depart- 
inz from the scope of the invention, if is intended 
that all marrer contained in the above descrip- 
tion or shown in the accompanyinz drawings 
shall be interpreted as illustrative and hot in 
limiting sense. 
VÇe claiïn: 
1. The method of producing a cereal food prod- 
uct comprising the steps of cooking the cereal 
to OEorm a moist mass, forming the mass into 
elongate sheets and perforating the sheets, 
perimposing one perforated sheet on another, 
segmenting by pressing the superimposed sheets 
to form hollow bodies of pillow-like form, each 
body having one wall which is a segment of one 
sheet and another wall which is a segment of the 
other sheet, said walls being perforate through- 
out and edge-joined, and heat puffing said hol- 
low bodies. 
2. The method according fo claire 1 wherein 
the sheets are wider than the desired bodies and 
the segmenting is preceded by a slitting of the 
superimposed sheets into ribbons having the 
width desired for the bodies. 
S. -The method according fo claire ! wherein 
the perforating step is accompanied by a shred- 
ding step resultin in the formation of each sheet 
into a lattice-like network of shreds adapted 
readily fo be puffed intersticially during said 
heat puffing step. 
4. The method according fo claim ! wherein 
the sheets are wider than the desired bodies and 
the segmenting is preceded by a s]itting of the 
superimposed sheets into ribbons havin the 
width desired for the bodies, and wherein the 
perforating step is accompanied by a shredding 
sep which irnparts a lattice-like form fo each 
sheet having relatively large vermicular shreds 
extending parallel fo the ribbons and relatively 
small transverse vermicular shreds. 
5. The method according fo claim 1 wherein 
the segmenting by pressing oins only two edges 
o.f each pillow-]ike hollow perforated body. 
6. The method according to claire ! wherein 
the segmenting by pressing joins four edges of 
each pillow-like hotlow perforated body. 
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